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The concentration of dissolved oxygen is an important parameter for the monitoring 
of seawater. The traditional method for the determination of dissolved oxygen is 
iodometry, which requires tedious and long time procedures, and is not available to the 
online monitor dissolved oxygen concentration. In recent years, electrochemical oxygen 
sensors have developed greatly. However, they have some disadvantages, such as oxygen 
consumption in the sensing process, requirement for the reference electrode and being 
prone to the influence of exterior electromagnetic interference, which limit their 
application to the monitoring of dissolved oxygen in seawater. Because the optical 
oxygen sensor based on fluorescence quenching could avoid the problems of the 
electrochemical sensors, it has achieved great attention recently. Due to the more 
complex physical, chemical and biological environment of the seawater, chemical sensors 
for the seawater must have great selectivity, stability, rapid response time and immunity 
to the influence in seawater. Herein, we developed a novel optical dissolved oxygen 
sensor using an uniform and crack-free oxygen sensing film composed of fluorinated 
ORMOSILs doped with Ru(dpp)3(ClO4)2. In the smart optical oxygen sensor, an LED 
and a photodiode was composed to construct a back detection optical system needless of 
optical fibers based on fluorescence intensity detection. The dissolved oxygen sensor is 
suitable for the in situ determination of the dissolved oxygen in seawater. 
The dissertation includes four chapters: 
In chapter I, the principles, developmental routes and the research status of dissolved 
oxygen sensors were reviewed. 
In chapter II, a new fluorescence indicator, 5,10,15,20-tetrakis (pentafluorophenyl) 
porphyrin(PtF20TPP), was synthesized and selected for dissolved oxygen determination. 
In the oxygen sensing film, a new fluorinated organic-inorganic composite material of 
n-propyl-TriMOS and TFP-TriMOS was selected as precursor. Then, the characteristics 
for oxygen sensing film, including spectral properties and response performance, were 















suitable for the determination of low concentrations of dissolved oxygen. 
In chapter III, a new oxygen sensing film composed of 
n-propyl-TriMOS/TFP-TriMOS doped with Ru(dpp)3(ClO4)2 was developed. The 
characteristics for oxygen sensing film, including spectral properties and response 
performance, were investigated. The experimental results revealed that the sensing film 
doped with Ru(dpp)3(ClO4)2 could be applied to the determination of dissolved oxygen in 
seawater. 
In chapter IV, a novel optical oxygen sensor using an uniform and crack-free oxygen 
sensing film composed of n-propyl-TriMOS/TFP-TriMOS doped with Ru(dpp)3(ClO4)2 
was developed. In the smart optical oxygen sensor, an LED and a photodiode was 
composed to construct a back detection optical system needless of optical fibers based on 
fluorescence intensity detection. The assembled dissolved oxygen sensor presented good 
linearity, excellent stability and is suitable for the determination of dissolved oxygen in 
seawater by comparing with YSI6600-M dissolved oxygen sensor. 
 













第一章 前 言 
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质有密切的关系。在 20 ˚C、1.013×105 Pa 的条件下，纯水中溶解氧约 9 mg/L[1]。我
国海水水质标准[2]规定第 1，2，3，4 类海水中溶解氧质量浓度要分别高于 6，5，4，









1.2.1.1 Winkler 方法 
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